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The Improvement of Inventory Location by Linear Programming:
A Case Study of ABC Co., Ltd.

Pornkiat Phakdeewongthep'*, Preecha Wararatchaf’,

Wissawa Aunyawong” and Waraporn Wimuktalop*

Abstract

The objectives of this research were 1) to study the product placement of the company
case study, and 2) to improve the product placement position that resulted in the lowest
total moving distance of the product. The research area is a motorcycle accessory shop, ABC
Company Limited, located in Muang District, Samut Sakhon Province. The population is the
total number of employees 42 people and the sample group is 7 employees of the warehouse
department. The sample was selected by using a specific method. The data were analyzed
for a total of 178 product items or 35 items. There are 8 steps of analysis as follows: 1) define
product classification criteria according to ABC Analysis. 2) Analyze the product grouping
according to ABC analysis. 3) Determine the position code. 4) Find the distance from the
door to the loading position. 5) Find the frequency and number of pallets. 6) Create a
mathematical equation representing problems according to the principle of linear programming.
7) Problem-solving of mathematical equations and 8) comparing the results of the original and
new product placement. The results showed that all 35 products could be grouped into Group
A with 6 items, Group B with 7 items and Group C with 22 items. After that, mathematical
equations were created, the goal equation is the minimum travel distance. It uses
information such as distance from door to cargo location, frequency, demand for pallets, and
various requirements then use the Opensolver programme to solve math equations. The result
is product location map before improvement uses the total distance travelled of the goods in
and out of 495,632 meters per month and the product location map after improvement use
the total distance travelled of the goods in and out of 475,504 meters per month. Therefore,
it can reduce the distance travelled in and out of the goods. 495,632-475,504 = 20,128 meters

per month or 16.24% and accounted for 469.65 minutes per month of saving time.
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M19199 3 NSwUINENAUARILTEN ABC Analysis

F18N13 yadwial (1) | Aadudosas fovazavau WUINGUABC
AN 10,415,970 26.01 26.01 A
Vo 5,442,650 13.59 39.60 A
g 4,530,530 11.31 50.91 A
wnniution 4,309,409 10.76 61.67 A
i 2,821,150 7.04 68.71 A
aoudia 2,748,000 6.86 75.57 A
anwtiniuiuse 2,567,300 6.41 81.98 B
Huuy 1,857,700 4.64 86.62 B
ADNTDY 914,990 2.28 88.90 B
wzUn 814,150 2.03 90.93 B
N 617,700 1.54 92.47 B
aoeaililey 474,200 1.18 93.65 B
Y 396,450 0.99 94.64 B
Ynd 328,800 0.82 95.46 C
thAseu 311,050 0.78 96.24 C
913 247,260 0.62 96.86 C
NN 204,000 0.51 97.37 C
&) 156,800 0.39 97.76 C
e 142,430 0.36 98.12 C
YANDS 122,990 0.31 98.43 C
o 96,680 0.24 98.67 C
91U 66,850 0.17 98.84 C
nszuanldn 64,190 0.16 99.00 C
AULUTA 61,860 0.15 99.15 C
AT 54,410 0.14 99.29 C
Fam 55,260 0.14 99.43 C
nsyan 42,280 0.11 99.54 C
AN3 39,700 0.10 99.64 C
Yanaau 33,300 0.08 99.72 C
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A13199 3 NISWUINAUAUAIMIUNAN ABC Analysis (#18)
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318113 yaAwal (um) | Amluiesas Jouavdzay WUeNgUABC
LURLADS 26,780 0.07 99.79 C
UszAuAULaS 26,250 0.07 99.86 C
Ualguauan 16,920 0.04 99.90 C
e 16,510 0.04 99.94 C
Ton 12,860 0.03 99.97 C
YRR 12,600 0.03 100.00 C
57 40,049,979

A157971 4 wan15IAASALAATWUIMIY ABC Analysis
nau FUIUNGUAUAT yarduA (um) yarduA (Seuaz)
A 6 30,267,709 75.58
B 7 7,642,490 19.08
C 22 2,139,780 5.34
521 35 40,049,979 100
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deogiiilly B6 uLusA Cl1

Yin9un Yia9n

133(135|137[139|141|143 125(127(129|131
134|136(|138(140(142|144 126(128|130|132 2 1
4|3
145|146 6|5
147|148 8 7
149|150 114|116|118[120(|122|124 74 | 73| 58 | 57 42 | 41 26 | 25 10| 9
151|152 113(115[(117({119({121]123 76 | 75| 60 | 59 44 | 43 28 | 27 12|11
78 | 77|62 | 61 46 | 45 30| 29 14|13
102(104|106[108|110]112 80| 796463 48 | 47 32|31 16 | 15
153|154 101[{103[105[107{109]111 8281|6665 50 | 49 34 | 33 18| 17
155|156 8483|6867 52 |51 36 | 35 20|19
157(158 90(92 |94 |96 |98 |100 86| 85|70 ]| 69 54 | 53 38 | 37 22|21
159(160 89|91|93|95|97 |99 88 | 87|72 |71 56 | 55 40 | 39 24 | 23

AN 1 uruesuvs
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Wenisiuuasiasiunuassusesual ¢ tResdunliindu seaziden Aam1s199 6

M13197 6 SEEENNIINTUTEAWIWILY (WnT)

ﬁUﬁ ICYSNN ﬁuﬁ ITYINN ﬁUﬁ ICYSNN ﬁUﬁ ITYSNN
1 13 41 14 81 26 121 23
2 13 42 14 82 26 122 23
3 12 43 15 83 27 123 22
4 12 44 15 84 27 124 22
5 11 45 16 85 28 125 24
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‘I/’%ll‘u‘l?i ITYSNN ﬁUﬁ ITYSNN ‘I/’%ll‘lJﬁ ITYSNN 'ﬁuﬁ ITYSNN
6 11 a6 16 86 28 126 24
7 10 ar 17 87 29 127 23
8 10 a8 17 88 29 128 23
9 9 49 18 89 33 129 22
10 9 50 18 90 33 130 22
11 8 51 19 91 32 131 21
12 8 52 19 92 32 132 21
13 7 53 20 93 31 133 32
14 7 54 20 94 31 134 32
15 6 55 21 95 30 135 31
16 6 56 21 96 30 136 31
17 5 57 17 97 29 137 30
18 5 58 17 98 29 138 30
19 4 59 18 99 28 139 29
20 4 60 18 100 28 140 29
21 3 61 19 101 30 141 28
22 3 62 19 102 30 142 28
23 2 63 20 103 29 143 27
24 2 64 20 104 29 144 27
25 9 65 21 105 28 145 29
26 9 66 21 106 28 146 29
27 8 67 22 107 27 147 28
28 8 68 22 108 27 148 28
29 7 69 23 109 26 149 29
30 7 70 23 110 26 150 29
31 6 71 24 111 25 151 30
32 6 72 24 112 25 152 30
33 5 73 22 113 27 153 33
34 5 74 22 114 27 154 33
35 4 75 23 115 26 155 34
36 4 76 23 116 26 156 34
37 3 I 24 117 25 157 35
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ﬁu‘ﬁl ITYSNN ﬁuﬁl ITYINN ﬁu‘ﬁl ITYSNN 'ﬁuﬁ ITYINN
38 3 78 24 118 25 158 35
39 2 79 25 119 20 159 36
40 2 80 25 120 20 160 36

5.5 NANISHIAIUDLAZIIUIUNILEAN

PRIINUUNINITAIAIUDBATIIUIY

lngdayannnuiuazduiuntangegnazgniill

Y
'

a

Tlunnsas1saun1satinAnans H9nns19n 7 hay

wangaanldvosduiusazsenis laensld 915991 8

ToyaNN1Td1 Az ToYaNRNTYDIUTEN

M19199 7 Anudlunsiinfisduaseisiou
98 AR e AA S9ie AA
Al 440 B7 38 C12 10
A2 100 C1 20 C13 a6
A3 88 2 60 C14 14
Ad 106 3 24 C15 34
A5 a8 4 34 C16 52
A6 92 C5 18 c17 42
B1 80 C6 26 C18 34
B2 60 7 a8 C19 26
B3 a6 8 18 €20 8
B4 a8 9 20 21 6
B5 a4 C10 32 C22 8
B6 70 C11 28

A15197 8 IIUNUANGIGAFDLIDUY
9 WLan 974 WLan W WLan
Al 72 B7 1 C12 1
A2 4 C1 1 13 4
A3 4 2 4 C14 i
Ad 4 3 1 C15 2

dUNsTUTRIRMINWANAUdAYiinITE19BeTasing (TCL) aglundu 2 avuyuwdmansuasdeauaans
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M19197 8 INUNNANFIGAFBLIOU (D)

SV WA S WLAN e WLAN

A5 1 ca 2 C16 q

A6 q 5 1 c17 q

B1 q C6 1 C18 q

B2 q c7 q C19 2

B3 q cs 1 €20 2

B4 q 9 1 c21 1

B5 1 C10 2 C22 1

B6 q C11 2
5.6 HANNSA39ENNITANAENS

v a4 v o . inj =1 (2)

nndeyasegiindrundieiu aunsmih - &
iFeuduaunsmendamansle fai
Z Dusvoymananue ; %Py = Mbemands ®
N Dusnnuriindudimue
| Husnuiusimn zxii pij < MAreaP, (4)
TotalP \usuauniansiaun N
MAreaP, Wuanuaiunsalunissudiwium ZZX” pij < TotalP (5)
\avgeanesid | fhedudy i€l jeN
MDemandP, tUud1uIuA1ufeInIsnILan o
geanvesdudn j fveludy mmwiwmzqaumi Hory )
- Husuaunianileldu j usTNn qunsn 1 L‘li‘liﬁiiﬂﬁlﬂﬂ%iﬂﬂ ABINII
Aufn j Inredudu HHSIUYDITEEEN TR
fii WWuanuinsiadeufioinuiyszgld aun137l 2 nasauvemndud j lunsiden
Nuft i dudn j fmhaduswuedsiaieu fiudl i fien Aot
dij u‘]mzsmmﬂfmm?{auﬁmﬂmﬁwiz@iﬂ aun1sil 3 maimmﬂ%’wmmamﬂﬁuﬁ
fiufl i Auéh j Smhoduns i Audn j Asleindusauaudossldnan

X;; +Uu Binary variable fisndu 1 %1n A9anuesAudn |
Lﬁumamim?{auﬁmwﬁmizgﬂuﬁwLmu'a i S wasaumsEmianTemdui
duniiigntaan j itudt i SelaAueuanansalunsiusiwaum
Lamqqqmaqﬁuﬁ i

Minimize Z = z Z 4x;d £ (D)

aun159 5 wasumsldnianvesynaua
iel jeN

j yninu?l i IerlaiAudwunanianun
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OpenSolver LAANAISANAAIANT LANAANE
AINISI99 9 WATAINA 2

Zone 1 2 3 4 152 | 153| 154 | 155 | 156 | 157 | 158 | 159 160
Al 1 1 1 1 0 0 0 0 0 0 0 0 0
A2 0 0 0 0 0 0 0 0 0 0 0 0 0
A3 0 0 0 0 0 0 0 0 0 0 0 0 0
Ad 0 0 0 0 0 0 0 0 0 0 0 0 0
A5 0 0 0 0 0 0 0 0 0 0 0 0 0
A6 0 0 0 0 0 0 0 0 0 0 0 0 0
Bl 0 0 0 0 0 0 0 0 0 0 0 0 0
B2 0 0 0 0 0 0 0 0 0 0 0 0 0
B3 0 0 0 0 0 0 0 0 0 0 0 0 0
B4 0 0 0 0 0 0 0 0 0 0 0 0 0
B5 0 0 0 0 0 0 0 0 0 0 0 0 0
B6 0 0 0 0 0 0 0 0 0 0 0 0 0
B7 0 0 0 0 0 0 0 0 0 0 0 0 0
C1 0 0 0 0 0 0 0 0 0 0 0 0 0
c2 0 0 0 0 0 0 0 0 0 0 0 0 0

C20 0 0 0 0 0 0 0 0 0 1 1 0 0
c21 0 0 0 0 0 0 0 0 0 0 0 0 1
C22 0 0 0 0 0 0 0 0 0 0 0 1 0

Opensolver - Model

What is AutoModel?

AutoModel is a feature of OpenSolver that tries
of the spreadsheet. It will turn its best gues:

Objuctive cutl: [5555

y
s into a Solver model, whic

>
AutoModel
to automatically determine the problem you are trying to optimise by observing the structure
hich you can then edit in this window.
_| © maximise @& minimise " target value:

Variable Cells:  [5p)1 576:$ET$163

Add_n nstraint>
$DLS76:SET$163 bin

$DLS7G:SET$163 int

EY$40 = $FAST:SFASA0
$EUS76:$EUS163 <= SEVS76:SEVS163

Sensitivity Analysis [ |iot sensitivity analysi
[ Output sensitivity analysis: &

Solver Engine:

¥ Show model after saving

Clear Model |

is on the same sheet with top left cell: |

B

e | |

I~ Make unconstrained variable cells non-negative

[+ Show named ranges in constraint list

=
Current Solver Engine: CBC Solver Engine...
options... | Save Model | cancel |

27 2 1AT99e OpenSolver
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5.8 nan1silIeuLiisu

1IN 3wy sFuAnou
Usuuss Mspegmanisindeuiivesdudiiioon
Warua 495,632 WAsABLAOU wazanawd 4
wrulsurdsduanaaUsulse Tseeenianis
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WAADUNVBIAUAWU1DBNNINUA 475,504 LUAT
Aol

& &

uAziuldIn a11150an528EN19NNS
Y9dUANY198N 495,632-475,504 =
20,128 LnssaLiou Anlusouas 16.24

e

=) ®

WAADU

12 wes 14 was
£ Y ¥ Y ¥
2 wWadun wWadun
B4 | Ba | ag | ag|c14fcra A6 | A6 | B6 | B6
£ | a|na|aa|ag|ciafcia A6 | A6 | B6 | B6 AL AL
< Al AL
A2 A2 AL A1
Az A2 AlL|A1
cislcis|  |cislcislaz|Az|B1]B1 cialciz| A1 A1 AL | A1 AlL|AL AlL|A1
ceolczo|  |cislcialaz|az|B1]B1 cialciz| A1 A1 AL | A1 AlL|AL AlL|A1
B3| B3 |a1|a1 AL | A1 AlL|AL AlL|A1
£ co|B7lciz|C5|Bs|cCs B3| B3| AL AL Al | A1 Al A1 Al |A1
o [citlca|  |czifczzlas|calci|ca ciélcig| A1 AL Al | A1 Al A1 Al |A1
c1olc10 ciélcig| A1 AL Al | A1 Al A1 Al |A1
Bz | B2 c7|cr|calciojcaricar czlcz|al]Aal Al | A1 Al A1 Al |A1
B2 | B2 crlcrlcalciolcaricar czlcz|arlan Al A1 AL A1 Al|A1
9 A3 | szg ‘ 3 wnT
o v o | a v ' )
AN 3 LNURIALTUIEUAT NBUUIUUTS
12 wes 14 was
£ o % o %
3 Faata Yiaaia
cislcis[r3[B3[R2]B2|
s cislcis| B3 | B3 |B2|B2| A4l Aa AllAL
< A1l A1
crlcr A1l A1
crlcr A1l A1
cisicis| [Ba|Ba|Be|B6|a3|as]| [az|az]ai]a1 AL A1 a1 aAl A1l A1
ciilci1] |Ba|Bal|Bs|Bs|Aa3|as| |az|az|ai|a1 AL|AL AL|AL Al|AL
B1|B1|AL|A1 ALl Al ALlAl A1l A1
£ [c10[ ca]e7| As|c1s]cig| B1|B1]|A1|A1L AL|AL AL|AL | A1]A1]
« |c1ac1a| |c10/ ca|cs]|Bs|c16lcis cz|cz|a1|a1 AL|AL AL|AL Al|AL
cid/c14 cz|cz|a1|a1 ALl Al ALlAl A1l A1
cz0czo| [c12{cs|ci]cigcir]crr]  |caslcid at|an ALl Al ALlAl A1l A1
ca2lcz1| | cs|colca|cidlcazlcarl  |caslcid arlan Allal a1lal Allal
9 WA Uszg 3 WAs

‘:. v o I a ¥ L U
AN 4 LAUNIAILLUAUIAUAN ‘Vlﬁﬂ‘Ui‘U‘ij‘i

6. d3UNAN13ILUAZBAUTIENA
AT TDUNITUIFILNUINITINEUAN
AIAaa LagltIs NS LU SN TULTLEURSTI NSEIANY

o @

Suezlvansssouamasios U 1edd 91in lae

Y oo g v

TTngUszaALnamdLnianIsIdua vty

fszggnansinfeunduaidiesnsiutiesiian
lagiunn1sisen1sduaIianuaudang

a L3

Anudfy Tegldndnnisiesiziwuueld We

(Y ' 1Y) v [

ALUFAIINULLATI N1AN9N

o

langueen1sniaue
UULUINUNASIFUAT MTDANUAGNE Lazlley
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MsaTInenagladaanduasdnnaiy

aunisneadamians i udunuvesdaym
Tupouaeiie Fenmsufaumsmsadamans lag
Hin3eaile Opensolver Fawadnsiiliaenados
flu sluguiun Junsudy wasunng ashiyg
(2562) fatiu mu%’aﬁawmui’mqﬂizmé Ag 9N
A 4 wruifsiumiaduineulfuus Tsses
nensAAeuTivesdudeentiaian 495,632
AT WATANAINT 5 Wi umldudn
niafuuss dszogmanisindeudivesdudidn
panvaviuA 475,504 wasAeiieu fjuszes
nansedeufivesdudidieen anas 495,632-
475,504 = 20,128 wnsaoiiou Anduieas
16.24 warAndunafiuszudald 469.65 Wi
ReLou (szavmafianas 20,128 was/minay
\ndeudl 42.86 wwnseound)

7. YoLEUBLULN5IVY
7.1 Jarduauuzlunisuinanisive luly

Asinani1sIdeluliy ddeiauawuy
saluiife
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1. Zosmsthuwuiindadudlvalluldn
msﬁmmﬂu‘%msﬂizmﬂL*fluuiama wiauAu
ﬁmumLﬂu%umaumiﬂﬁﬁaqwuimi WaroUsy
wiinsumndefiieadedimsm

2. Beunasin1sduunngududini
nanmsieseikuuedd fihaideluldens
NTU AU IAUAIUANULAUNZANVDIUSEN

3. 3omsadadudmudnsnislda
Neuddeldldenadmaainnisuyanguniy

e eXe

8n51M13INENTUNAIINAITUUINGUAUVANNTS

Anseiuuuedd ielhinauazdonuna
4. 3asnstnuadoulusineg vedlusunsy

TR TS Qﬁwawuﬁ%&lmﬂ%ﬁaﬁmsmL‘%"aulﬁums

NAUAIVDIVTEINAULDY

7.2 darauanulunsiseaadioll
nsAnwiasedl Tladdedsaninai

i

AapsfnIsdsufiveandnyulunisidedudn
(Traffic Jam Problem) vinenu31 Tunsdiiis]
Winaunn 1 Ay diluadsdud ot dud
viserhaudesn enaaziAinnsindn feiu nns

AAUARTLAUSFUAIAITNINT UL DU
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